The prevalence of Escherichia coli carrying resistance factors (R factors) was examined in meat-consuming individuals and in those not consuming meat (vegetarians and babies below the age of 6 months). Assuming that the transport of resistant E. coli from animals through meat and meat products to the human consumer is most important, with regard to the incidence of resistant E. coli in man, we expected a significant difference in the proportions of people with resistant E. coli between the two groups. However, the percentage with resistant E. coli was larger in the group of vegetarians and babies than in the group of meat-eating individuals.
used to prevent certain diseases in particular groups of animals, for instance, fattening calves. The nonmedical use of antibiotics has created a reservoir of Enterobacteriaceae, mainly E. coli, which are resistant to one or more of the drugs used (18; P.A.M. Guinee, Ph.D. Thesis, Univ. of Utrecht, 1963; M.P. Starr and D.M. Reynolds, Bacteriol. Proc., p. 15, 1951) .
This resistance is often transferable due to the presence of functional resistance factors or R factors (2, 19, 20) .
R factors may be exchanged between all genera of the Ezterobacteriaceae. When R factor-carrying strains of animal origin are ingested by man, the resistance may be transferred to pathogenic microorganisms (Salmonella, Shigella). Antibiotic treatment of infections caused by such resistant bacteria becomes ineffectual (12, 21) . Therefore, it is important to evaluate the significance of animal R+ E. coli strains for human health. However, this evaluation is complicated by the fact that E. coli in general, though of fecal origin, has a ubiquitary prevalence. For the Netherlands, the following rough estimation might be explanatory. Each member of the human population (13 x 106) excretes daily an average of 200 g of feces, harboring 105 E. coli per gram, giving a total daily production of 26 x 101" E. coli.
The livestock population consists mainly of 4 X 106 cattle, 40 X 106 poultry, and 5 X 106 pigs (13) . Assuming that the average daily feces production per animal for cattle is 200 g, for poultry 20 g, and for pigs 100 g, the total daily production by animals amounts to 21 x 101s E. coli. This estimation indicates that roughly equal numbers of E. coli are voided by the human and animal populations. These bacteria are partly collected in the sewage systems and led into the sewage plants where their number is reduced by a factor of 10 to 100 (Kampelmacher and Van Noorle-Jansen, in press). The effluent water is ultimately carried off into the surface waters. It is not known to what extent these bacteria are resistant and whether they originate from humans or animals. Occurrence of resistant bacteria depends on whether such bacteria are selected. Selection of resistant E. coli is a consequence not only of the nonmedical use but certainly also of the medical use of antibiotics, particularly in hospitals (4, 14, 16) .
It has been suggested (1) that livestock is important for man as a source of bacteria with transferable drug resistance. The importance of this source cannot be estimated in retrospect. It only is possible to ascertain whether foods of animal origin (meat and meat products) represent an important source of infection with R+ E. coli. During the process of slaughtering, fecal contamination of the carcasses cannot be prevented. It is, therefore, quite possible that E. coli is transmitted to the human consumer through meat and meat products (17) , in the same way as Salmonella organisms.
In The plates were read after overnight incubation at 37 C. Colonies growing within the inhibition zones were purified on DC plates supplemented with the drug concerned and were then identified. If these colonies (strains) belonged to the Enterobacteriaceae or Pseudomonas (as was nearly always the case), their sensitivity to the above-mentioned drugs was tested.
If a strain was identified as E. coil, its 0 and K antigens were identified with the usual methods (5, 11) . We used the standard 0 sera 1-149 and, in addition, the sera OX1-0X1, (6) , OX14-OX44 (7), and 02or-0212 (P. A. M. Guinee, Ph.D. Thesis, Univ. of Utrecht, 1963).
Technique B was used to measure the proportion of tetracycline-resistant E. coli in fecal specimens. About 1 g of feces was diluted to 10-7 with saline. A 0.1-ml amount of these dilutions was spread on DC with and without 30 ug of tetracycline per ml (DCI). After overnight incubation at 37 C, the number of colonies on suitable plates was counted, and the proportion of tetracycline-resistant E. coli was determined. E. coli colonies, with a maximum of 10, and colonies belonging to other genera of the Enterobacteriaceae, with a maximum of 2, were picked from a DCI and further investigated as described above.
Transfer of reistance. Two strains of each E. coli serotype with identical antibiogram and, when present, two strains per genus of other Enterobacteriaceae were selected per specimen of feces. They were tested for resistance transfer to E. coil K-12 F-, since this strain is considered to be the best recipient for R factors (21) . We used a nalidixic acid-resistant (Nalr) mutant of E. coli K-12 F-, strain W3110, to facilitate the selection of R+ recipient cells from the conjugation mixture. In addition, each presumptive donor strain was crossed with a strain of Salmonella typhimurium (strain 12) and S. panama (strain S. p47; reference 8).
To test the transfer of resistance, 5 ml of overnight broth culture of donor and recipient were mixed. The mixture was incubated at 37 C overnight. When E. coil K-12 Nalr was used as recipient, a loopful of the mating mixture was streaked on a series of DC plates containing 50,ug of nalidixic acid per ml as well as each separate drug to which the donor culture to be tested was resistant. When Salmonella was the recipient, we selected on similarly supplemented Brilliant Greenphenol red-agar prepared in this laboratory (3). Colonies growing on the selective plates were purified and identified, and their drug sensitivity was tested by the disc method; if the recipient was S. panama, they were phage-typed (9) . In this way, we tested only for complete, transferable R factors and not for extrachromosomal resistance genes without a transfer factor. Some of them possessed pet animals; we found no association between the presence of pets on the one hand and the incidence of resistant E. coli in its owners on the other (Table 2) .
RESULTS
Vegetarians: babies under the age of 6 months. Two rectal swabs per baby were obtained from 87 babies living at home, with an interval of 4 to 12 weeks between specimens, and tested with technique A; forty-three (49%) yielded resistant E. coli; 27 (31 %) yielded E. coli carrying a functional R factor (Table 1) . From many children, resistant enterobacteria other than E. coli were isolated; none of these strains transferred its resistance.
None of these babies had been living in a nursery or a hospital. Five were treated with ampicillin during the period of observation. Three of these yielded no resistant E. coli; two excreted ampicillin-resistant E. coli, but this resistance was not transferable. Ten of the 87 babies were breastfed; eight of them had no resistant E. coli, and two yielded resistant E. coli but the resistance was not transferable to E. coli K-12 F-.
Ratio of Tcr E. coil versus total number of E. coli. Employment of technique B permitted only a semiquantitative estimation of the tetracycline-resistant (Tcr) E. coli versus the total number of E. coli. The results are shown in Fig. 1 .
Characteristics of the isolated R factors. Many specimens, particularly those obtained from babies, yielded resistant enterobacteria other than E. coli. Only a few of these strains, even when resistant to four or more drugs, transferred their resistance. Two R factor-carrying strains were considered identical if the R factors concerned were carried by E. coli strains which had the same 0 and K antigen and if R factor transfer to S. panama 47 resulted in the same changes in the phage pattern of the recipient strain (10). Office employees (1968) (1969) Vegetarians (1968) (1969) LITERATURE CITED
